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Afg^gAI ma^S 39-1 

Ai#°gA| gs?? 6HR§ 39-1 KIST glLHOHUIs. ggng 
AiS^S/l E§? §4§ ^gOUKM 1912-1204 
Algsw/j atOIH 0|I|g 109= 10022 


(74) CHSJoj 


^§fgA| kg? g§g 254 ^^OUIfE gg 605S 







(54) i.i.i.2-g|gei§?ggotig. g!E>§^ggoiig °! i.i,i-EBj§?ggoiiegi g£> a»a 

mmii&n. ^m^m. sswa §j «s}«i2i2i ^g^g ss^* oiiesat ygAi?i gcnxib 33 

it £gg2£*1 «|3£S ^DH£| yg©£Ai. 1 .1 .1-S5Jg^2S-2-lSS0||&(HCFC- 

133am sSl^if ygA|?) 1 .1 .1 .2-BI e£|g?£SOII9(HFC-134a) . S!EH¥2£0il9(HFC-125) °J 
1.1.1. - MBI g^2S0l|&(HFC-143a) g 22. 2EPII yg°£Aj 1£P!| yg^3M0]| E.SimS.^0\m^m 
*}J\oW HCFC-133aB X)|5°t Q# H FC-134a. HFC-125 HFC-143aS £S|8H3 HCFC-133ag &§2 
£ W£5A|?|fer 2t°S OI^CHXI^ 2EPII S|SH . HFC-134a. HFC-125 gJ HFC-143a# gA|0)| Xj| 

1.1.1.2-E)|e^g = £goilB. aiE|g^£S0tlB SI 1.1.1.-MEJg^2S01|&2| gAl^S 
^AllSfgg] 

£ BSg 1.1.1.2-F4|eB}s ¥2S0 ||&(CF3CH 2 F. 0|Sf HFC-134a). B.IE|M¥2S(HIB(CF 3 CHF 0|e( HFC- 
125)^ 1.1.1.-ee|l^2£0||E(CF3CH3. 0|of HFC-143a)e gA|0i| tf£!o^ ^DHS XII3S8H2. OI^DHS A| 

SSfOI 2BJ||°J Jl^gOll 2J8H HFC-134a. HFC-125 gy HFC-143a» g^SJfe Saoil 5?Sf 0)5* 

£MH8M|fe 13311 y#0||Ai 1.1.1.-e5JM^££-2-lSS0i|g (CF 3 CH 2 CI. 0|of HFC-133a)3| MS^±(H 
F)g M. Hi. 31 S! Of0 SftfMS 01^015! ^DHEXH SfOll &gA|31 HFC-134a. HFC-125 °! HFC-143a 

S XII58I3. 2&31I «Jg0l|Aj 19311 &g^2M0l| ME)MSS0)IB9! (CCI 2 CHC1. 0|8| TCE)g *Plo|Ot 
HCFC-133ag XllSgt qg. HFC- 134 a. HFC-125 gJ HFC- 1 43a 1 g£|SHn HCFC-133a« 1&P1I £t§°£ CfAl 
£SA|?|fe 21s ^S2£ 8|fe &^0|| 2tse 50 |p. 

aOH. A||§fl| yej AfgSJS CFC(Chlorof luorocarbon. SSJ#SI9i) £IHs^0| g§2!2| 

Ht2|ohb ^fi£J2S gtSjgOII my ^MlflfilOII 2JSH 0|#£J A|§0| ?W|£p|0|| 0|egj 

Q. cyetA) oim cfc stSii mmm * M§§ JH&spi ¥(5(0) gtfiyoii ifSSlspil m^g 

§011 C«°l sg. ohxj^ dj PSJ gjgfxj Algst §3t> qg¥£S(HI&(HFC-32). e2| = e 2£ [H|et 

(HFC-23). 1.1-qg?2S0IIE*(HFC-152a). 1 . 1 . 1 .2-QI eetM¥2SD||&(HFC-134a) . 5HEH^2S0)I3 
(HFC-125) °J 1.1.1- MS)gJ^2S0||Ef(HFC-143a)soj sjf/^oi S D o l & CFCq)jy|gSS gJEa^lPII £1£lCt. 
01 § gOllAi HFC-134afe H#of ^ Q uj DHS Afg£|g qfSgq g^£SD||gt(CFC-12)S| ^Et Cfl*||g 

°£A) mg^^e ?joH are 2??! ssaa £i°u. uoixi tiie §e ^h^oi #gsi oi^oxixi 

are ^EilSAI A1S ^olOI ^4 aD|) ^ Afgolfe ^901 AIEEJ^ °ia. Oil SCI) HFC-134a. HFC-32 gy 
HFC-143a°| S&M SEfe HFC-134a, HFC-32 S! HFC-125°| S&S #0| X)= aDHSA) ^sj 
3t 5! S SOII 2iC4. 

HFC-134a°| «|SSaoi| CHoHAf^ EP 0 449 617 A2S S! £.^^H^S)gS 7i\ 91-16657S gg b|5S|01 
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013 ?\£0[ gXIEIStP- EP 0 443 617 A2S0i|A1fe TCE21 HFg glgg AlgolOJ 2931 gtgOII 2|Sfl HFC- 
134ag X1I£6}^ %<30\ ^g£]0j °>°0\. fig g3>H i|§}gS XII 91-16657S0Hfe- TCE21 HFg ?lg£ Af 
gSfO) 2EPII5 HFC-134ag XHSfi tt« ggS£! ^IxHg &!s?|0|| g^tJ°3*l e>gg££J 5i§ g0| 
SP11SH3. 1.1-qg¥£S-2-g££0JIBg.KCF 2 CHCI . HCFC-1122)°1 ^£g ^XllS!^ gfg|0| ?|^£|01 SIP- 

12 2). 0R«oi XII 4.129.603£0I|^ 4*#5l3gg 4^71 o|0t|A) ^B)S| q§ ga|^40l| £|oH 3ggA| 
1¥25|0|H2) §E«£ D>gO| HFC-134a2| »|SglgO|| AlgSlfe gg|0| ?|#£|01 °!°P HFC-134a2| g2| 
7| Oi^g HCFC-1122(CF 2 CHCI)?f ¥dg£Ai qg ^3E|Oi 0|3Jg XI1718PI 91 & g»S^PJ fi?S 

Pb &§oi sip. 

29 32 934£b g£|3g ^g 3g^A|g^£e|0|Eg SjOHS A[gS13 SIP. ygg£ 400 - C 
"eOilAi 98%2| £!^Ii SO)^3 »!2U 44A|£l g3J^ §g0| X1Sf£|2 SIP- SE SlggJll Ufll #4 

S S3spi mgoii. ^5^£|^ Hcisi sbpi oiei?Ja s?e> omet pjsh §xi°i ^ 

*ioi ^5j£jb m gs^ gai°( gg xma sip. 

HFC-1252) XI|2E»fg°SA|fe g^s^^ 90-178237S SI 01^81 3.258.500SOII ?ls@ df2t SI 

0| aJ^DIP S! 3§§ olg S}QH AfoH/j ElieygssollieLICCCIzCCIj)! HFg gJgA|3|b 

931 gig g^SlgS 92-29940S2} U0| gi^Olpg ^£ ^DH^fOHAj HCFC-122(CF J CICHCI 2 )S gaf 
A|fe> OH <M4:g g£A|i*1 HCFC-123 (CF Z CHCI 2 ). HCFC-124(CF 3 CHCIF) °J HFC- 125(CF 3 CHF 2 ) g X||S5tg S3 
S0| gf3|X| S!°P. HFC- 1 25011 C||S( us gajg dj jjqsj "Ah^oj ah^o^ o| 8H gx||*jpj H (g0 | £j 
X| =o|3 SIP. 

HFC-143a°| XH£«JS°£A) gJ g g^ssigfi XJ| 84-46211S21 0|^f ; S) jj| 4.091.043£fe SbCI 5 SDK2| 
=XHS|OI|A1 l.l.l.-Eeigssoil&CCCIsCHa)^ HF21 ygA|?1 HCFC-142L2I HFC-143ag §A|0l| XH£?|b gf 
at XJ|o|Sf^2 SIHOj. Oi gfgO|| 21SH yg^3g g IIFC-143a7| £11) 802 §SE7)|X| 2011! 4- SIfe 21 
°£ ?l&E|0)S!P. 

g ^g2| =»g HFC-134a. HFC-125 gJ HFC-143al §A|0|| X1I5& ^ S!fe ^t)H2( 0l§£| Si! XI|S«»a 

m xii gsf^ 3ioip. cfc oixiiMse ss ej^oii sfcHgf ^di ?x;pi ^eti^i msoii ^fsgsi -aii^ 
xiy g§oi a^Eiojoty sxji^oi st°es ?mm sehoii ^ei 7|ch«pi chbis cfc ch«i 
gSgg xj]56Pi ?)of qj??22j B?l SS£I Ziaoiib B ?IS ¥S0| cc|s?)i gq. g ||2 ct^g 

SfOIIAI ^7| SUfggg MA| Oil X)|51> 4= SIfe ^DH SJ Si.' SSI XJ|g&o £ jm g^oj SS >l^oi| 

9i s ¥saoi ^s°i &m\ msi ^ smggsj ^s^Higg sasiBAf sxii»o £ 0 |gg •jhai 
sis^ sf^ aag xiig°fp. 

g ^SOIIAIfe MS}^^(CaF s )g ^<ySJ31(Cr03)3f gSJOO (ZnCI 2 ) SJ gS|XJ|2g(FeCU)°| ^§0H?4 ^ 
*0|| Oil & g^ ^SA|?1 gjOlXIfe a^si i^lf°SAM fitl & #011 A{ #4:21 gg0| g!0| £ a 
DH2J §^0| SAI^f SSSMI ^X|£|fe ^OH g XllSSf ^\ SI SIP- #St3S ^nHg HFC-134a XjlS&S 
Oil Algif CHOIIfe ^DH2| e^af ^ Alolg yxioP) 9|oH #4:21 g^0| lfio!2X|Ei g ^g2| *DH 
g Algols S^OIIfe ^DH2J §^^X|g 9)Sf ai^oj g 20 | ggfiS|>l| §2S«. SUlijog H CI2J g 
2J?I lib! ^SS1?I| SQ. 01g£| #4:01] °l°f HCI2J ggfig.1 #§f3t§0| glOISos^ 31| (System) q Oil 
4=g£l ^XH ^Is^OI l^M y?l| £|01 i^ilCHI mgl §{x|2| LH^P^g |>'^Aia ^71 SIP. £PJ 01UBI S 
^S0|| OiE 3=DHfe HCFC-133a2| M2S1 ^§011 mgf g^ 0 | ^jCHP HCFC-133a21 HF2]2| gg£l ygo|| 
2Joh01 HFC-125 §J HFC-143a§ =A|0|| ^#«* ^ SIP^ S3 01 SIP- 

g ^pgoj ^DHg OlgolOl HFC-134a. HFC-125. HFC-143ag =A|0|| X1I5SPI 9I& giag aq ^XIISJo 
£ 71^5(3 Pb21 Xi| 1&|g?|0!|fe HCFC-133a(CF3CH 2 CI)2} HF^l gg£|Ol. HCFC-133a^ «Jg^ 

(1)3t ^0| HF2i ^golOl HFC-134a(CF3CH 2 F)S ^^5|71P Sig^J (2)2} SOI ggSf ygg | 2?) HFC- 
143a(CF 3 Cri 3 )2} HCFC- 1 23 (CFsCHCI ? ) g -JS^tlP. HCFC-123S «I§^ (3)-(4)2t ^0| HF21 «IgS101 

HCFC-124(CF 3 CHCIF)2| HFC-125(CF 3 CHF 2 )g ^gSMl gCj. Xil 1«lg?|S^y U£fe «jg ggfgg 

sssife TCE(cci J CHCi)ai mm m 2 yg^ie g3£ioi x« 2 sig^ioiiAib eiSA 1 (s)oii °JoH HCFC- 

133ag ^S^oWl gjC|. X||2 ^g^lOllAi ^fi£lb &g ^S^gg HCI . HFC-134a. HFC-125 gJ HFC-143agO| 
gPS * X1|iyg?|S C|A| ^^ElQ. 

CFaCJiza * HF > CFsCHaF + HCI (1) 



2CF«CHjQ 
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CFsCHCls ♦ HF > CFaCHCIF + HCl (3) 

2f&*! 4 

CFsCHCIF + HF > CFjCHFa ♦ HCl (4) 

5 

CCbCHCl + 3HF > CFjCHaCl + 2HCI (5) 

S go) SDH^ Cr3l Ca2| gdPI 1:0.5 U|X| 1:1601 5JSS|0| H\*Z*\o\y\±= 1:1 LHX| 1:82| g?|°J 51 
0| iQ. CrOil Fe °! Zn2| =d|fe 0.05-0.8013 HfgSISWIb 0.1-0.5°! 3J0I §q. 

S &S0II D}^ X)| iys 7 |pj 300-450-cej »go|CH BfgSjS^lfe 320-400'Cgjo| oj >joi 

#q. 3^/1^8 1-60=e2| «9)0|D1. brlf^Wilb 5-30SPJ 2101 gq. HF/133a<>| gU|£ 1-302] g?) 
0||A| 4= 2i£L| HCFC-133a£i2| M^Sf ^§£§^1 ggg 4 22 b HFC-12552, HFC-143a£| ^Slf 

# S^loPI ?|SHA)b HF/133a2| gd|g 4-10 g?|OII4 SSofb 31 0| gq. HF/133a2| gtl|7f 4 SO ^ 
8 s DH o) >,go| B^l 4 Siorj^ HF/133a2| gBPI 100I&SS feg ^AtSOl X|5|E|0| bl| 

gxil^ioiq. 

XJI 2y§?|2( y|g£t 200-400*C°l S9I0I01, BH**|oPllb 230-320'cej S?|0I|A] 4=S & 4= 2Jq. 
S^AI^s 1-20S2J S?)0!B1. nm*i1tM\£ 2-6*0|q. HF/TCE2J gd|fe 10-502| ^9)0|Q1 BHf*'op1| 
b 20-40011/1 SSStb 5101 £3}*!0|q. 

g ersoii mi yg°i y»e hcisi gaig g§>«i spi ?ish 7-iokg/tfg ?3«ib aoi 

BP- S»S9X|SI. XHHSb HCl 5! HFS>| IS ¥^3 SS«I 2i 4 Sib Uffl -200/201 0|M £! aa 
-600(lnco Alloy I nternat ional ) 0| S|&3,q. 

^ ^S2i 6!A|0II£A| At get Sxlfe q#2t Sq. XII 1 yg?|fe SOOcc. X||2H!g:7|b §g 150cc°J 

ejagj B3§ efg^lS ^ A r g8 r 2°D1. M\ 1 &lg7|2r XII 2yg?|0)| 500g. 150g2| SjDH 

S #3«l3q. ¥4=S*I£A1 ?|al^|. Oil 1^1 £! gf?iJ§g A|gS(Sq. XI § s E 2§P!?I ¥«fS S 

s§ i« ¥011 &mi\m ^xiom. gsgg §g shi Aigotoi sssicn y§;ig 
ssmaq. xti 5«soii oiig7i e ^xisioi "if gie^i ?\m &ehs eig^is gggs^ 

sis obi. oiis?|2| s§ 2 Ef xii i«fg?i ej¥ej S£2i sisiaa. 

»ii &my\mM f*fi£ib y§ aais ^ispioiiaj ggsi^ gs2j gtf* ^ers hi 2 

£?€7|£ S3£I2!°D1 7im?l°l SEb XII 2«lg?| °J=?°| *i§ g£2| i§ol2Q. 

S ^SOIIAI HCFC-133a2J S§§. HFC-134a. HFC-125 HFC-143a2| ijSijEfe qg2| ii0| §2|SIQ. 

HCFC-133a 

HCFC-I33a = 



HFC-134a ^^3E(%> = 



HFC-125 = 



HCFC-133a 

HFC-134a -«^^ 



HCPC-133a tt-S-U 
HFC-125 

HCFC-133a Shg-^ 
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HFC-143a ^^%= 

HFC-143a -5d^S(96) = X 100 

HCFC-133a 

[^aioii 1] 

*gm\2i 2«PI?I ifi*!S SSIEj g|*£| Mq^30l|A] 300g2J CrOa. 150g°l FeCI 2 . 140g°| ZnCI 2 2| 940g2| 
CaF 2 S gtfolO) 1800cc£| #0)i goHA|£l qg. 0|g H^SfOI 95%2| C^bOH 300ccg 2] 4A| EiCHI £M A] 
A]o| gJlotStq. gf^goHoj s £g gor^X] A|A|S| §£! QM. Oil &WAI3I0A] 16A|£? #X|8| 
2P- QA| S£S LflS! * OI^SIOI 30)3 120'COIIAl °> 5A|£ 3£8l2q. 2j3ES = 

DHS 300-400'C0i|Ai 5A|^ =°] iSS! qg, 4mmx4mni2J §§i (pe I I et ) £ S y|o| ygOII A|g8| 

2Q. 

[fe'AIOII 2-7] 

6)A|0|| 13] g&pj ^a°£ ^DH« X]|3So|S| Cr3] Ca §y S^2£2| ggfcllg B13I £a0 | SIES* 



-y *i <* 


^ «B s| ^ ^ 


2 


Cr : Ca : Fe : Zn = 1 : 1 : 0. 1 : 0. 1 


3 


Cr : Ca *- Fe : Zn = 1 : 3 : 0.2 : 0.2 


4 


Cr : Ca : Fe : Zn = 1 : 6 : 0.4 : 0.4 


5 


Cr r Ca : Fe : Zn = 1 : 8 : 0. 5 : 0. 5 


6 


Cr : Ca : Fe : Zn = 1 : 4 : 0. 5 : 0. 1 


7 


Cr : Ca : Fe : Zn = 1 : 1 : 0.1 : 0.2 



[flAIOfl 8] 

^A|01| 10!! Ai Xl|2§] ^Dfltf A\msm HCFC : i33a£] HF2] ^g0| 2*2* 0.7g-mol/hr Sd lOg-mol/h?! SJE^ 

?sfsfoi oiia?i« si i &mm\ sssisq. m i as/jets ajs. ^op|~ ^ 7s s 

q. y^Stfe 360'C. 8?|gfO£ ^xisisq- 

Wl12>#7|0ilA) ffftElfe e.(§ ah ,y eg ^Is2l § 5«g pa 2 f aH cj. 

HCFC-133a 73.6%. HFC-134a 20.656. HFC-125 2.8% 

HFC-143a 2.7% HCFC-124 0.2%. HCFC-123 0.1% 

0| §3JM g^o(B HCFC-133a2J 2g§ 26.4%. HFC-134a£°| d e i £E 78.0%. HFC-1252) £&!£ 10.6%. 
HFC-143a2| dSjE 10.2%°! 3°£ UEtyq. fl| 1 »tg?|0]!A] «fi£lb S§ ^2 ?|SP|0||A1 
0.5g/mol/hr f?g2| TCE2] SHE! XII 2 «]§?|S SSSISq. SI 2 S!S?|2| S£t 240-300*0 S ?f 

Aiof^q. xi|2 bjsjioiw ##sife sis yg^S^g g fPiesi 1- 53£ qg3l asiq. 

HCFC-133a 81.5%. HFC-134a 13.7%. HFC-125 1.5% 
HFC-143a 1.4% HCFC-124 0.2%. HCFC-123 0.0% 
?|q 0.2% 
[£!A|0|| 9-17] 

^A|0(| 13] =gJ°] §x| °! gfgOII qSH ^DH°| S# a! SJSSaS ^alAISS HHSJ §3}^ 522] a«. 
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IS 2) 



HFC-1348. HFC-125, HPC-143& «J* 





4* 


* 1 "thS-71 


133a 
*** 
(«> 


134a 

•AM* 
00 


126 
<*) 


1439 

(•) 


•J * & & 


TCE 
<»> 


*s 

(TJ) 


<±> 


tr/ 

133a 
UW) 


Iff/ 
TCE 
<«»» 


AH 

<ao 


9 


4A<4z 


340 


10 


6.0 


23.1 


89.6 


4.9 


5.1 


30 


5 


100.0 


10 




340 


15 


10.0 


25.3 


82.4 


8.6 


8.9 


30 


3 


98.6 


11 




340 


20 


8.0 


28.5 


75.8 


11.8 


12.3 


26 


7 


100.0 


12 




an 


30 


8.0 


30.7 


69.7 


14.7 


15.2 


25 


10 


100.0 


13 




360 


20 


8.0 


29.4 


71.0 


14.1 


14.8 


20 


7 


99.2 


14 


M<*7 


350 


15 


7.0 


24.9 


81.4 


8.9 


9.4 


20 


5 


97.3 


16 


-4M<*1 


330 


10 


7.0 


33.1 


83.7 


17.7 


18.2 


40 


3 


100.0 


16 




320 


5 


7.0 


16.9 


91.6 


3.8 


4.2 


35 


2 


38.0 


1? 


U-116 




7 


4.0 


36.8 


49.$ 


24.9 


25.3 


20 


10 


100.0 



(57) g?2l g9l 

a=?» i 

msi ^^(CaFj)g ^t!£jaM(Cr0 3 )2( SSKH9 (ZnCI ? ) gJ g£WI2g (FeCI 2 )2| 4=g^2| g&S}* oil98 
(C^ 5 0H)3} 9gA|?1 gOIXIfe ^£Jg-g iggog^ gjOIXIfe grtal 3=[1H°] ^XHSIOil. Xl| 19311? 'I 
M 1 9§?I0f|A) l.l.l.-eejg^es^-SSSOIiefCCFCHjCI. HCFC-133a)g HF2I 9§A|?1 1 .1.1 .2-EHMdl 
P^2S0l|gl(HFC-134a:CFCH 2 F) S!Etg^SS0il8(HFC-125:CF 3 CH 2 F) SJ 1 . 1 . 1 .-!=eiM¥£S0||9 (HFC- 
143a;CF 3 CH3 )S HiaSCW. M\ 29XI£>M. SI 2&g3|0IM HI 19311 9§^£JsOII MSI g£SOI||i 2! 
(TCE:CCI 2 CHCI)S tPISJOt HCFC-133a* X»3E&^ qi. SI293II 9s^S£!sS¥E1 HCI . HFC-134a HFC-125 
g! HFC-143ag gE|9 ^. x|| 19g3|£ HCFC-133ag XH£gA|?|^ 21 °S 0|^OjX|fe 1 .1 .1 .2-EJ|E£1P 
¥2SOII9(HFC-134a:CF 3 CH 2 F) . n}IE1s^£g0lie(HFC-125:CF 3 CHF 2 )°J 1 . 1 . 1- E£j s ¥2g0 || S(HFC . 
143a:CF 3 CH 3 )2J 

2 

HUgfOII SICHAi . Mia) ^DH£| 3Eg0| CrJH Ca2| Sb|3| 1:1 UiX| 1:8013: Cr3J Fe2J gupf 1:0.im*| 
1 :0.50|D1 : Cr3f Zn°| gH|3| 1:0.1 LHX| 1:0.59 &9 . 

S?8 3 

xnii}oii2!oui. xfi 193)1 yg°i s£3f 320-400-C9 &9 

SJt 2 ^ 4 

39H»oy 2J0JA). HI 1931 9§2| HF/HCFC-133a §b|3| 4-109 gJ£J. 
5 

aHUOII £IO)A1. XII 19311 9g2| S^AI^OI 5-3059 gJS. 

SUtfOII £10)A|. »| 29311 9§SJ SE3I 230 LflXl 300'C9 SB. 
7 

SI1B0II SiOlAf. SI2EWI 9S2| 9^A|90| 2-65:9 . 
8 

SI ItfOII 2J0i>M. HI 29311 9 MS| HF/TCE2I gb|3f 20-409 SB- 
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